INTRODUCTION
Wave equations with space variable coefficient are frequent in optics [l] and microwave heating processes [2] . Mixed problems for this equation has been studied in [3] using separation of variables method.
In this paper, we consider the problem where c(z) is continuously differentiable and positive,
f is three times differentiable and f (i) is Lebesgue integrable for 0 < i 5 3,
p is four times differentiable and p (i) is Lebesgue integrable for 0 5 i < 4,
and q is three times differentiable and q (;) is Lebesgue integrable for 0 < i 5 3.
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We recall some properties of the sine Fourier transform, see [4] . If h is differentiable and hci) lies in L1, where i is a positive integer, then
If h is twice differentiable and hci) lies in L1 for i = 0, 1,2, then
Note that by hypotheses (6)- (8) 
By property (10) and condition U(Z, 0) = 0, it follows that
By applying sine Fourier transform to problem (l)- (4) and taking into account (14), (15), one gets that U(z)(w) satisfies the parametric differential equation
Let {cpi(z, w), 92(x, w)} be the fundamental set of solutions of equation 
Since c(z) and F(x)( w are continuous functions of the variable x for a fixed value of w, the ) variation of the parameters method yields the unique solution of (16) given by
Mz(x, w) = Q(w) + F(w) i= pl(s, w) ds. (22) By the sine Fourier inversion formula, for a fixed point (X, T), with X > 0, T > 0, one gets the candidate solution 
Lo lcpz(x,w)l I -lw,c(o), w # 0, 0 I x I x> l&y+ 5-$: OIx<X, (25)
Cs(X) = min {c2(Ic), 0 2 z 5 X} ,
Lo(X) =exp (tz{$)).
By hypotheses (6)- (8) as w -+ CC uniformly for 0 < x < X, 0 < t < T.
By (29), (31) given by (23) is well defined and it is twice partially differentiable with respect to both variables x,t, and by the sine Fourier inversion theorem [4] , it follows that wz,(X, T) -c2(X)utt(X T) Then u(X, T) defined by (23) is an exact solution of problem (l)- (4) for X > 0, T > 0. We propose the construction of the numerical solution by truncating the infinite integral and to perform to the numerical integration using composite Simpson's rule.
NUMERICAL SOLUTION
Given Summarizing, the following algorithm provides the numerical solution of problem (l)-(4).
